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1. How we use

hydrodynamics/transport models

“All models are wrong,
some are useful.”

Modelers must:

e Understand nut/bolts
e Be detail oriented

* Be skeptical

* Be transparent about
model capability

* Proceed boldly
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1. How we use
hydrodynamics/transport models

e Questions drive everything

o Parsimony of time/space scales and data
Examples:

- Will we meet standards? (course time/space, 1D)

- SMSCG operation effects? (semi-course
time/space, 1D)

- What is the frequency and magnitude of tidal
Inundation at potential restoration sites? (fine, 2D)

- Will sediment accrete on a particular site? (fine
time/space scale, 2D/3D model)



2. Modeling tools

« DSM2 (1D finite difference model)
« RMA (1-2-3D finite element model)



2. Modeling tools

DSMZ2 model
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2. Modeling tools

DSM?2 model
e ~ 500 channels
e ~ 400 nodes

e Channels have rectangular

DWR DELTA SIMULATION MODEL
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2. Modeling tools

DWR DELTA SIMULATION MODEL
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 ~ 500 channels
e ~ 400 nodes

e Channels have rectangular

<7 Actual Channel Cross-s




2. Modeling tools

DWR DELTA SIMULATION MODEL
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AUGUET 2002
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DSM?2 model
e ~ 500 channels
e ~ 400 nodes

« Channels have rectangular shape

<7 Actual Channel Cross-section
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2. Modeling tools

DSMZ2 model

e ~ 500 channels
e ~ 400 nodes

e Channels have rectangular shape 2
» Channels have constant shape over *=<.

their length
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2. Modeling tools

DSM?2 model
e ~ 500 channels
e ~ 400 nodes

e Channels have rectangular
e Channels have constant sh:
their length
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2. Modeling tools

DSM2 grid in the Suisun Marsh




2. Modeling tools

RMA Mode
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2. Modeling tools

RMA Model }
e > 25,000 finite elemgnts




2. Modeling tools

RMA Model }
e > 25 000 finite elemdnts

« Handles high friction|areas
(like fringe marsh.)




2. Modeling tools

RMA Model |
« > 25 000 finite eleme

e Handles high friction
(like fringe marsh.)
 Allows wetting and d

elements,
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2. Modeling tools
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2. Modeling tools
Van Sickle Island Levee Breach Configurations

Narrow Breach case Wide Breach case




2. Modeling tools

How each model handles Blacklock
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2. Modeling tools

DSM2 Representation of Blacklock
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% Modelng o9 pMA Representation of Blacklock
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2. Modeling tools

R VeIo Iation
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3. 1995 WQCP modeling

e 1994 accord provided for additional spring
outflow

 Modeling by Kamyar Guivetchi showed
Marsh standards could be met without
additional facilities.

« SMPA amendment three: “changed
conditions”--new emphasis on facilitating
water management.



3. 1995 WQCP modeling

Questions

 Where, how often, and by how much, will
Marsh standards be exceeded?

 How often would we operate the SMSCG to
meet standards?

 \What Is impact of September SMSCG ops?

« DSM1 was an adequate tool for addressing
these guestions.




3. 1995 WQCP modeling

DSM1 Model (Similar to DSM2)

/2 year simulations

Hydrology input from DWRSIM (CALSIM)

Input iIs monthly averages (Sac, SJR, export, etc)
19-year mean tide...

So, it's very course input data

Model output for SWRCEB 1995 WQCP report:



Where, how often, and how much would we exceed standards?

TABLE 11B-Revised ALTERNATIVE 5—Revised
! SALINITY AREA-FREQUENCY ANALYSIS 1/
PERCENTAGE OF TIME STANDARDS ARE EXCEEDED
BY STATION AND [\.1:01\"[“ OCTOBER THROUGH MAY OF WATER YEARS 1922-94
DWRDSM SALINITY MINUS 1995 WQCP STANDARD
ALTERNATIVE 3 2/
R Station ocT NOV DEC IAN FEB MAR APR MAY] 20 <2 20 564
East C2 (00) 00 (00) 00 (0.0) 00 (00) 00 (0.0) 00 (00) 00 (0.0) 00 (0.0) 00 16 16
S64 (0.0) 00 (0.0) 00 (0.0) 00 (0.0) 00 (0.0) 00 (00) 00 (0.0) 00 (0.0) 00 12 ~ _1L* 11 i N Sy
sS40 (00) 00 (17} 00 (00) 00 00) 00 (LT) 00 (0.0) 00 (00) 00 (0.0) 00 3 COIHTISVIIG 3 A IONar SIee
West S42 (0.0) 00 (0.0) 00 (0.0) 00 (00) 00 (L7) 14 0.0y 00 (0O) 00 {0.0) 00 4 B 4
$21 (00) 00 (00) 00 (0.0) 00 (00) 00 (L7) 55 (00) 00 (©O) 00 (0.0) 00 0 —1 8
S35 {40493 (250) 397 (83) 123 (50) 68 (33) 55 (00) 00 (0.0) 00 (00) 00 4 ] 4= —
597 (46 575 (167) 28.8 (18.3) 20.5 (36.7) 384 (43.3) 425 (00) 00 (33) SS 3 §
ALTERNATIVE 4 ’é‘ 12 iz
Station oCT NOV DEC JAN EEB MAR APR MAY) ° 16 B 16
East C-2 0.0 00 0.0 00 00 0.0 00 0.0 @ 1 = {
S64 0.0 0.0 0.0 00 0.0 0.0 00 0.0 E E |
549 0.0 0.0 0.0 0.0 00 0.0 00 0.0 &
West 542 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0} E 549 s42
s21 0.0 00 00 0.0 0.0 0.0 0.0 00 8 31’-‘:6' 20
S R (N A R R : ¥ Belfionstindinagt = olant
e : s oNs L anding s —~Oiadil
Swtion ocT NOY DEC 1aN FEB MAR APR MAY o 4 4
East C-2 0.0 00 00 0.0 0.0 00 0.0 00 & 00— 0 — -
564 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2 -4 — -4 —
49 0.0 00 0.0 0.0 00 0.0 00 00 =l -8 -8
West 542 0.0 00 00 0.0 14 00 00 0.0 w 12 -12
s21 0.0 0.0 0.0 0.0 5.8 0.0 00 D'Df g -16 .16 \
835 479 397 1.0 6.8 55 0.0 0.0 0.0 o 20 _20 |
597 507 479 15.1 15.1 70 384 00 55 e
Other 540 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 @
ALTERNATIVE 6 & o1 -
Station oCT NOV DEC JAN EEB MAR APR MAY] g 2
East C-2 0.0 0.0 [ 00 00 0.0 00 g.g 15 i GO" dv ar t
S64 0.0 00 00 00 00 00 00 I —~ . c
549 0.0 00 00 00 00 00 00 0.0 lg QUNISE Ig il
Wesl 342 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 4 I\’n{‘ Q
521 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0| 0 — 1 7
535 82 27 4.1 00 14 00 0.0 00 4 —_—
597 6.8 4.1 0.0 0.0 13.7 13.7 0.0 0.0 - 7 F
s S
-12 -12
-16 -16
-20 -20
20 Ly
16 — =l H
1t JCordeliaatibis
8 4‘\‘
e —
3 = ¢
-12
-16
-20
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3. 1995 WQCP modeling

Standard
Exceedence
Summary

FIGURE 14B —21B - REVISED
SALINITY AREA-FREQUENCY ANALYSIS
OCTOBER THROUGH MAY OF WATER YEARS 1922-94

FOR ALTERNATIVE 5—REVISED

SITE | Freq. Above Std. | Exceedence Index %
%
East C-2 0.0 0.0
S-64 0.0 0.0
S-49 0.0 0.0
West | S-42 0.0 0.0
S-21 0.0 0.0
- S-35 13.9 3.0
S5-97 26.2 12.4

1/ Salinity was determined with DWRDSM (Suisun Marsh Version)

ALTERNATIVE:
5: WQCP standard and hydrology with September SMSCG operation

From SWRCB 1995 WQCP report




3. 1995 WQCP modeling

Standard
Exceedence
Summary

FIGURE 14B —21B - REVISED
SALINITY AREA-FREQUENCY ANALYSIS
OCTOBER THROUGH MAY OF WATER YEARS 1922-94

FOR ALTERNATIVE 5—REVISED

SITE | Freq. Above Std. | Exceedence Index %
%

ast % 0.0 0.0

Where?

S-64 0.0 0.0

> S-49 0.0 0.0
West S-42 0.0 0.0

S-21 0.0 0.0

| $-35 13.9 3.0
y 26.2 12.4

1/ Salinity was determined with DWRDSM (Suisun Marsh Version)

ALTERNATIVE:
5: WQCP standard and hydrology with September SMSCG operation

From SWRCB 1995 WQCP report




3. 1995 WQCP modeling

Standard
Exceedence
Summary

Where?

OCTOBER THROUGH MAY OF WATER YEARS 1922-94

FIGURE 14B —21B - REVISED
SALINITY AREA-FREQUENCY ANALYSIS

FOR ALTERNATIVE 5—REVISED

- S-35

SITE | Freq. Above Std. | Exceedence Index %
%
ast % 0.0
S-64 0.0
S-49 0.0
West | S-42 0.0
S-21 0.0
3.0
12.4

ALTERNATIVE:
5: WQCP standard and hydrology with September SMSCG operation

How often?/

From SWRCB 1995 WQCP report




3. 1995 WQCP modeling

FIGURE 14B — 21B - REVISED
St a n d a rd SALINITY AREA-FREQUENCY ANALYSIS
OCTOBER THROUGH MAY OF WATER YEARS 1922-94

E Xxcee d ence FOR ALTERNATIVE 5—REVISED

SITE | Freq. Above Std. | Exceedence Index %

Summary %

ast m

Where? : o

West S-42
S-21

- S-35

1/ Salipity was determined with DWRDSM (Suisdn Marsh Version)

ALTERNATIVE:
5: WQCP standard and hydrology with 8eptember SMSCG operation

How often?/
By how much?

From SWRCB 1995 WQCP report



3. 1995 WQCP modeling

How often would we
operate the SMSCG
to meet standards?

From SWRCB 1995 WQCP report

TABLE 6A~Revised

SMSCG OPERATION FREQUENCY (%) 1/
OVER 73-YEARS (1922-94)
FOR ALTERNATIVE 5 (WQCP HYDROLOGY)
WITH SEPTEMBER OPERATION

By Month Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
56.2 4 452 425 411 288 27 9.6 0.0 .0 00 384
b
By WY Type 2/ :
Critical 833 917 833 617 9.7 750 187 500 00 00 00 1000
Dry 563 75.0 688 625 750 563 0.0 B.3 00 00 00 1000
Below Mormal 500 571 500 500 428 214 0.0 0.0 00 00 00 00
Above Normal 455 455 273 91 00 00 00 0.0 00 00 00 00
Wet 476 524 95 95 48 00 00 0.0 00 00 00 00
B 3/
S64 315 301 96 164 151 68 27 96 0.0 00 00 00
S49 56.2 603 247 288 288 164 0.0 14 0.0 00 00 00
542 562 616 425 356 288 110 00 0.0 0.0 00 00 27
521 562 63.0 425 384 315 178 00 0.0 00 00 00 00
S35 562 534 438 260 178 14 00 0.0 00 00 00 384

1/ Values based on DWRDSM (Suisun Marsh Version) results.
2/ Number of years under each water year type for the following hydrologies:
D1485: wet = 24 yrs, above normal = 11 yrs, below normal = 10 yrs, dry = 14 yrs, and critical = 1

4 yrs.

WQCP: wet = 21 yrs, above normal = 10 yrs, below normal = 14 yrs, dry = 16 yrs, and critical = 12 yrs.

a/ For WQGP hydrology, S97 was not considered a trigger station for SMSCG operation.
Stations listed meet the trigger requirements.
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3. 1995 WQCP modeling

How often would we
operate the SMSCG
to meet standards?

By month

TABLE 6A~Revised

SMSCG OPERATION FREQUENCY (%) 1/
OVER 73-YEARS (1922-94)
FOR ALTERNATIVE 5 (WQCP HYDROLOGY)
WITH SEPTEMBER OPERATION

ByMonth  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
b4 562 644 452 425 411 288 27 96 00 00 00 384
..

By WY Type 2/ :
Critical 83.3 917 833 917 917 750 167 500 00 0.0 0.0 1000
Dry 563 75.0 688 625 750 563 00 &3 00 00 00 1000

Below Mormal 500 571 500 500 428 214 0.0 0.0 00 00 00 00
Above Normal 455 455 273 91 00 00 00 0.0 00 00 00 00

Wet 476 524 95 95 48 00 00 0.0 00 00 00 00
B 3/

S64 315 301 96 164 151 68 27 96 0.0 00 00 00

S49 56.2 603 247 288 288 164 0.0 14 0.0 00 00 00

542 562 616 425 356 288 110 00 0.0 0.0 00 00 27

521 562 63.0 425 384 315 178 00 0.0 00 00 00 00

S35 562 534 438 260 178 14 00 0.0 00 00 00 384

1/ Values based on DWRDSM (Suisun Marsh Version) results.
2/ Number of years under each water year type for the following hydrologies:

D1485: wet = 24 yrs, above normal = 11 yrs, below normal = 10 yrs, dry = 14 yrs, and critical = 14 yrs.
WQCP: wet = 21 yrs, above normal = 10 yrs, below normal = 14 yrs, dry = 16 yrs, and critical = 12 yrs.

a/ For WQGP hydrology, S97 was not considered a trigger station for SMSCG operation.

Stations listed meet the trigger requirements.

“\ FARFIL N
s Sulsun Crask T
Y LEGEND
Hr coMPLINEE
& MONTORIMNG

564 HATIONAL STEEL
e, (Dctobar 1988)

Subeun Maerch Salinily
Control Getow

b C-2 COLLINSWILLE

From SWRCB 1995 WQCP report
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3. 1995 WQCP modeling

How often would we
operate the SMSCG
to meet standards?

By month

By water year type

TABLE 6A~Revised

SMSCG OPERATION FREQUENCY (%) 1/
OVER 73-YEARS (1922-94)
FOR ALTERNATIVE 5 (WQCP HYDROLOGY)
WITH SEPTEMBER OPERATION

ByMonth  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
b4 562 644 452 425 411 288 27 96 00 00 00 384
..

By WY Type 2/ :
Critical 83.3 917 833 917 917 750 167 500 00 0.0 0.0 1000
Dry 563 75.0 688 625 750 563 00 &3 00 00 00 1000

Below Mormal 500 571 500 500 428 214 0.0 0.0 00 00 00 00
Above Normal 455 455 273 91 00 00 00 0.0 00 00 00 00

Wet 476 524 95 95 48 00 00 0.0 00 00 00 00
B 3/

S64 315 301 96 164 151 68 27 96 0.0 00 00 00

S49 56.2 603 247 288 288 164 0.0 14 0.0 00 00 00

542 562 616 425 356 288 110 00 0.0 0.0 00 00 27

521 562 63.0 425 384 315 178 00 0.0 00 00 00 00

S35 562 534 438 260 178 14 00 0.0 00 00 00 384

1/ Values based on DWRDSM (Suisun Marsh Version) results.
2/ Number of years under each water year type for the following hydrologies:

D1485: wet = 24 yrs, above normal = 11 yrs, below normal = 10 yrs, dry = 14 yrs, and critical = 14 yrs.
WQCP: wet = 21 yrs, above normal = 10 yrs, below normal = 14 yrs, dry = 16 yrs, and critical = 12 yrs.

a/ For WQGP hydrology, S97 was not considered a trigger station for SMSCG operation.

Stations listed meet the trigger requirements.
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From SWRCB 1995 WQCP report
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3. 1995 WQCP modeling

How often would we
operate the SMSCG
to meet standards?

By month

By water year type

By station

TABLE 6A~Revised

SMSCG OPERATION FREQUENCY (%) 1/
OVER 73-YEARS (1922-94)
FOR ALTERNATIVE 5 (WQCP HYDROLOGY)
WITH SEPTEMBER OPERATION

ByMonth  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
b4 562 644 452 425 411 288 27 96 00 00 00 384
..

By WY Type 2/ :
Critical 83.3 917 833 917 917 750 167 500 00 0.0 0.0 1000
Dry 563 75.0 688 625 750 563 00 &3 00 00 00 1000

Below Mormal 500 571 500 500 428 214 0.0 0.0 00 00 00 00
Above Normal 455 455 273 91 00 00 00 0.0 00 00 00 00

Wet 476 524 95 95 48 00 00 0.0 00 00 00 00

B 3/
S64 315 301 96 164 151 68 27 96 0.0 00 00 00
ﬂ S49 56.2 603 247 288 288 164 0.0 14 0.0 00 00 00
542 562 616 425 356 288 110 00 0.0 0.0 00 00 27
521 562 63.0 425 384 315 178 00 0.0 00 00 00 00
S35 562 534 438 260 178 14 00 0.0 00 00 00 384

1/ Values based on DWRDSM (Suisun Marsh Version) results.
2/ Number of years under each water year type for the following hydrologies:

D1485: wet = 24 yrs, above normal = 11 yrs, below normal = 10 yrs, dry = 14 yrs, and critical = 14 yrs.
WQCP: wet = 21 yrs, above normal = 10 yrs, below normal = 14 yrs, dry = 16 yrs, and critical = 12 yrs.

a/ For WQGP hydrology, S97 was not considered a trigger station for SMSCG operation.

Stations listed meet the trigger requirements.
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From SWRCB 1995 WQCP report
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3. 1995 WQCP modeling

What is the

Impact of September
SMSCG operation
over /3-years?

With Sept gate operations —

Without Sept gate operations

From SWRCB 1995 WQCP report
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DWRDSM (Suisun Marsh Version)
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4. CALFED Suisun Marsh
Levee Investigation Team

CALFED Ecosystem Restoration Goals:
e 1,500 ac. Shallow Water Habitat

e 5000 - 7,000 ac. Tidal Marsh

* Protect 40,000 - 50,000 acres of existing
Managed Wetlands



The Initial Charge to the Suisun Marsh
Levee Investigation Team from CALFED:

e Should Suisun Marsh Levees be included In
the CALFED Levee Program?

 |If Suisun Marsh levees are added to the
program, are there opportunities for water
guality improvement and ecosystem
restoration?
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4. CALFED Suisun Marsh Levee Investigation

Summary results

e Tidal Marsh “options”
o Shallow water habitat “options”



Morrow Island 100’
Levee Breach
July 29, 1992

100" breach

Change From
Base Condition

<+20%
+16-20%
+11-15%
+6-10%
+0-5

-0-5%
5-10%
-11-15%
-16-20%
<20%

4. CALFED Suisun Marsh Levee Investigation



Morrow Island 5000’
Levee Breach
July 29, 1992

5000 breach

5.30 -=
Shallow Water Habitat Option ¢ sedsgssapilie0
6.207 /500 g,

-,‘:_‘: i

Jj 580
6.0 < 4.50

Change From
Base Condition

<+20%
+16-20%
+11-15%
+6-10%

4. CALFED Suisun Marsh Levee Investigation



Grizzly Island 100’
Levee Breach
July 29, 1992

100" breach

e 2 6.1
) 53 3 ) AR A
" Fon e 2 [ R
Change From - I : ‘ %
Base Condition
<+20%
+16-20%

+11-15%
+6-10%

—

-10%
-15
20
g

£
-1 %
-1 %

[ N

.

4. CALFED Suisun Marsh Levee Investigation



Grizzly Island 5000’
evee Breach
July 29, 1992

5000 breach

Change From
Base Condition

<+20%
+16-20%

+11-15%
+6-10%

o

—

£-
-1
-1

L= QY

0%
-15%
-20%
0%

B

- -

4. CALFED Suisun Marsh Levee Investigation



Van Sickle Island 100’
Levee Breach
July 29, 1992

| 100" breach

Shallow Water Habitat Option

1351
-12.50 |

Change From
Base Condition

<+20%
+16-20%
+11-15%
+6-10%

-5-10%
-11-15%
-16-20%
<-20%

4. CALFED Suisun Marsh Levee Investigation



Van Sickle Island 5000’
Levee Breach
July 29, 1992

5000’ Breach - .\ _j;:*;}'

Change From
Base Condition

<+20%
+16-20%
+11-15%
+6-10%

£-10%

-11-15%

-16-20%
L==20%

4. CALFED Suisun Marsh Levee Inv-esﬁgaﬁoﬂ—




Wiestern Tidal Marsh Option
100" Levee Breach
July 29, 1992

~ 100" breach

Tidal Marsh Option

. CALFED Suisun Marsh Levee Investigation

A B5n 4
I it 5 TN

o SN
T

—

Change From
Base Condition

<+20%
+16-20%
+11-15%
+6-10%

-5-10%
-11-16%
-16-20%
<-20%




Western Tidal Marsh Option
5000° Levee Breach |
July 29, 1992

5000 breach

y HC
Tidal Marsh Option @g{ﬁ#g{,\g

Change From
Base Condition

<+20%
+16-20%
+11-15%
+6-10%

6-10%
-11-15%
-16-20%
<-20%

4. CALFED Suisun Marsh Levee Investigation



Northwest Tidal Marsh Option
100" Levee Breach
July 29, 1992 r}

~ 100" breach

Tidal Marsh Option Jﬁ’gm
AT

Change From
Base Condition

<+20%
+16-20%
+11-16%
+5-10%

4. CALFED Suisun Marsh Levee Investigation “q.f_o},



Northwest Tidal Marsh Option
5000° Levee Breach
July 29, 1992

 5000° breach
¢ 10-92

10760.€3

Tidal Marsh Option 103% 2

598

6:12

Change From
Base Condition

<+20%
+16-20%
+11-15%
+6-10%,

4. CALFED Suisun Marsh Levee Investigation



Central Tidal Marsh Option
100" Levee Breach
July 29, 1992

100" breach

Tidal Marsh Option Eﬁ@’?@w _
A :

Change From
Base Condition

<+20%
+16-20%
+11-15%
+6-10%,

SRS

ALLd
rSh
Spas
EMQU\E-E

4. CALFED Suisun Marsh Levee Investigation



Central Tidal Marsh Option
5000 Levee Breach
July 29, 1992

5000‘ breach

Tidal Marsh Option

Change From
Base Condition

<+20%
+16-20%
+11-15%
+6-10%

£6-10%
-11-15%
-16-20%
<-20%

4. CALFED Suisun Marsh Levee Investigation



Northeast Tidal Marsh Option '
100" Levee Breach
July 29, 1992

100" breach

Tidal Marsh Option %@%ﬁw%} » a

Change From
Base Condition

<+20%
+16-20%
+11-15%
+6-10%

| ]
ALLS
Na‘l_x'd
=3
==
=g
3= 3%

4. CALFED Suisun Marsh Levee Investigation



Northeast Tidal Marsh Option
5000” Levee Breach
July 29, 1992

10.00

5000 breach

Tidal Marsh Option wwﬁﬁ;\%

_r@ﬁ.
-és’g?? V/%\B 94
Sl

‘_\u o mﬂ-gc lf } 1
N mb,h\%;,

Change From
Base Condition

<+20%
+16-20%
+11-15%
+6-10%

5-10%
-11-15%
-16-20%
<-20%

4. CALFED Suisun Marsh Levee Investigation




5. Writing group modeling review

Hill Slough West
Blacklock

Meins Landing
West Grizzly Island
Van Sickle



Depiction of Levee Grade Down Areas
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IMPACT OF HILL SLOUGH WEST LEVEE GRADE DOWN
PERCENT CHANGE IN JULY — SEPTEMBER SALINITY
WY2003 HYDROLOGY
DSM2 MODEL

140 acres

Percent Salinity Change
July - September 2003 Average

. -394 to -2.00
@ 200t 100
@ -100 to 00O
. 0.00 to 2.00
@ 2.00 to §.00
@ 500 to 500
@ =00 to 1000
. 10.00 ta 412.00

5. Writing group modeling review @ 1200 o 1400




IMPACT OF BLACKLOCK LEVEE GRADE DOWN

0.0
PERCENT CHANGE IN JULY — SEPTEMBER
SALINITY -
WY2003 HYDROLOGY '
DSM2 MODEL

.02 U
g5 69

04 s ~acres

Percent Salinity Change
July - September 2003 Average

@ 514t 200 SO A ).4
@® =200t 100 A \
. -1.00 to 0.00 \A.,
. 0.00 te 2.00
{200 te 600 -
@ 500 te 200

. g.00 te 10.00
. 1000 te 12.00

5. Writing group modeling review @ 1200 ©o 1400




IMPACT OF MEINS LANDING LEVEE GRADE DOWN

PERCENT CHANGE IN JULY — SEPTEMBER SALINITY

WY2003 HYDROLOGY (
DSM2 MODEL |

Percent Salinity C hange
July - September 2003 Average

. -2.14 to 200

@ 200t 100 & \
@ 100 to 000 ' \A..
. 0.00 to 2.00 oy '
) 200 to .00 )

@ 600 to 200

. 5.00 to 10.00

. 1000 to 1Z.00

5. Writing group modeling review @ 1200 to 1400




IMPACT OF GRIZZLY TIP LEVEE GRADE DOWN

PERCENT CHANGE IN JULY — SEPTEMBER SALINITY

WY2003 HYDROLOGY (
DSM2 MODEL

Percent Salinity Change
July - September 2003 Average
. 2344 to -2.00

@ 200t 100

@ 100 to 000

. 0.00 ta 2.00

O 200 to 600

@ 500 to 200

. 5.00 to 10.00

@ 1000 to 1200

5. ertlng group mode"ng review @ 1200 to 1400




IMPACT OF COMBINED (w/out Grizzly tip) LEVEE GRADE DOW
PERCENT CHANGE IN JULY — SEPTEMBER SALINITY

WY2003 HYDROLOGY r
DSM2 MODEL

Percent Salinity Change
luly - September 2003 Average

@ =14t 200
. -200 to -1.00
@ 100 to 000
@ o.oote 200
. 2.00 to §.00
@ .00 to 500
. 5.00 to 40.00
@ 1000t 1200

5. Writing group modeling review @ 200 to 1400




IMPACT OF VAN SICKLE LEVEE BREACHES

PERCENT CHANGE IN JULY — SEPTEMBER SALINITY

WY2003 HYDROLOGY r
DSM2 MODEL

Percent Salinity Change ; ’
uly - September 2003 Average R
@ 14t 200 '
@ =200to 100

@ -1.00 to 0.00 )
& oooto zo0

@0 200 to 6.00

@ 500 to 5.00

@) 5.00to 1000

@ 1000ta 1200

5. Writing group modeling review @ 1200 to 5200




IMPACT OF VAN SICKLE GRADE DOWN

PERCENT CHANGE IN JULY — SEPTEMBER SALINITY

WY2003 HYDROLOGY (
DSM2 MODEL

Percent Salinity Change
luly - September 2003 Average

@ 514t 200
@ 200t0 100
@ -1.00 to 0.00 "
& 000to 200
¢ 2.00 to 6.00
@ 500 to 5.00
¢ 500 to 1000

5. Writing group modeling review @ 10.00 10 12,00

g m m om g gmogm m m



6. Summary of Salinity
Modeling Results




Summary
Range of Percent Salinity Change* from Levee Breach Scenarios

Western Marsh Eastern Marsh Delta

Scenario high high

Morrow Island 100**
Morrow Island 5000
Grizzly Island 100
Grizzly Island 5000
Van Sickle Island 100

Van Sickle Island 5000

Western Tidal Marsh option 100
Western Tidal Marsh option 5000
Northwest Tidal Marsh option 100
Northwest Tidal Marsh option 5000
Central Tidal Marsh option 100
Central Tidal Marsh option 5000
Northeast Tidal Marsh option 100
Northeast Tidal Marsh option 5000
Hill Slough West (levee grade down)

Blacklock (levee grade down)
Meins Landing (levee grade down)

Grizzly Island (levee grade down)

*numbers are percent change of salinity compared to base condition
** numbers are width of levee breach for each scenario



Thank you
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